Abstract. In this paper, we establish a second main theorem for holomorphic curve intersecting hypersurfaces in general position in projective space with level of truncation. As an application, we reduce the number hypersurfaces in uniqueness problem for holomorphic curve of authors before.
Introduction and main results
Let f be a holomorphic curve of C into P n (C). For arbitrary fixed homogeneous coordinates (w 0 : · · · : w n ) of P n (C), we take a reduced representation f = (f 0 : · · · : f n ) which means that each f i is a holomorphic function on C without common zeros. Set ||f (z)|| = max{|f 0 (z)|, . . . , |f n (z)|}. The characteristic function of f is defined by T f (r) = 1 2π 2π 0 log ||f (re iθ )||dθ, where the above definition is independent, up to an additive constant, of the choice of the reduced representation of f. Let D be a hypersurface in P n (C) of degree d. Let Q be the homogeneous polynomial of degree d defining D. Under the assumption that Q(f ) ≡ 0, the proximity function m f (r, D) of f is defined by
where the above definition is independent, up to an additive constant, of the choice of the reduced representation of f . To define the counting function, let n f (r, D) be the number of zeros of Q(f ) in the disk |z| < r, counting multiplicity. The counting function N f (r, D) is then defined by
For a positive integer M , we denote by n M f (r, D) the number of zeros of Q(f ) inside |z| < r, counting multiplicities for those orders ≤ M, and being counted as M if the order is > M. The truncated counting function to level M is defined by
The Poisson-Jensen formula implies the First Main Theorem.
Let f : C → P N (C) be a holomorphic curve, and let D be a hypersurface in P N (C) of degree d. If f (C) ⊂ D, then for every real number r with 0 < r < +∞,
where O(1) is a constant independent of r.
Let f : C → P N (C) be a holomorphic curve. The map f is said to be linearly non-degenerate if the image of f is not contained in any linear proper subspace of P N (C). Under this assumption, in 1933, H. Cartan proved the following Second Main Theorem.
Theorem 2. [2]
Let f : C → P N (C) be a linearly nondegenerate holomorphic curve. Let H 1 , . . . , H q be hyperplanes in P N (C) in general position. Then,
here ′′ ′′ means that the inequality holds for all r ∈ [0, +∞) except a set of finite Lebesgue measure.
M. Ru [6] extended the above Cartan's result to an algebraically non-degenerate holomorphic curve f : C → P N (C) intersecting hypersurfaces in 2004. After that, Q. M. Yan and Z. H. Chen [7] show that there exists the multiplicity truncation bounded in the second main theorem of M. Ru [6] . When one applies inequalities of second main theorem type, it is often crucial to the application to have the inequality with truncated counting functions. For example, all existing constructions of unique range sets depend on a second main theorem with truncated counting functions. T. T. H. An and H. T. Phuong [1] gave an explicit estimate for the level of truncation in Ru's result. However, the level of truncation is large and is depending on ε.
Recall that hypersurfaces D 1 , . . . , D q , q > N, in P N (C) are said to be in general position if for any distinct i 1 , . . . , i N +1 ⊂ {1, . . . , q},
Our main results is as follows:
Theorem 3. Let D j , j = 1, . . . , q, be hypersurfaces with degree d j in general position in P N (C). Suppose that Q 1 , . . . , Q q are homogeneous polynomials with
From Theorem 3, we get the following result:
Let f : C → P N (C) be a algebraically nondegenerate holomorphic curve. Then,
Note that the truncated level N of the counting function in Corollary 1 is much smaller than the previous results of all other authors [1, 5] and is independent of ε. From Theorem 3, we have the result about the algebraically degeneracy of holomorphic map from C to P N (C) as follows.
Theorem 4. Let D j , j = 1, . . . , q + 1, be hypersurfaces with degree n as in Theorem 3. Let f : C → P N (C) be a holomorphic curve such that image of f intersect D j , j = 1, . . . , q + 1, with multiplicity at least l j , respectively. Suppose that q+1 j=1
, then f is a algebraically degenerate holomorphic curve.
Theorem 4 is the first result for algebraically degenerate of holomorphic curve intersecting N + 2 hypersurfaces with suitable multiplicity (we choose q = N + 1). Now, we give a application of Theorem 3 in uniqueness problem for holomorphic curve sharing hypersurfaces.
Theorem 5. Let D j , j = 1, . . . , q + 1, be hypersurfaces with degree n as in Theorem 3. Let f, g : C → P N (C) be two algebraically nondegenerate holomorphic curves, and n be a integer with n > 2(q 2 − 1).
We reduce the number hypersurfaces in before results. The authors [3, 4] studied the uniqueness problem with a number lager hypersurfaces. In Theorem 5, if we take q = N + 1, then we only need N + 2 hypersurfaces in P N (C) for uniqueness problem of holomorphic curve.
Proof of theorems
Proof of Theorem 3. First, we suppose that Q 1 , . . . , Q q have the same degree n. Given z ∈ C there exists a renumbering {i 0 , . . . , i N } of the indices {1, . . . , q} such that
From the hypothesis, D 1 , . . . , D q are hypersurfaces which are located in general position in P N (C), we have for every subset {i 0 , . . . , i N } ⊂ {1, . . . , q},
Thus by Hilbert's Nullstellensatz [8] , for any integer k, 0 ≤ k ≤ N, there is an integer m k > n such that
where b k j are homogeneous forms with coefficients in C of degree m k − n. This implies
where c 1 is a positive constant depending only on the coefficients of
Since D j , j = 1, . . . , q, are hypersurfaces in general position, then F = (Q 1 • (f (z)), . . . , Q q • (f (z))) is a holomorphic curve from C into P q−1 (C) with reduced form
This implies
Applying Theorem 2 for F , with the hyperplanes which locate general position in P q−1 (C)
and
yields that the inequality
We have N 
